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mlinical Summary
3.9-kg male child was born at full term following an unremark-
ble prenatal course. Although initially vigorous he quickly devel-
ped respiratory distress and was brought to the neonatal intensive
are unit where, upon arrival, he developed profound hypoxemia
nd respiratory failure. He was intubated and placed on conven-
ional mechanical ventilation. A chest radiograph was interpreted
s mild cardiomegaly with diffuse hyaline membrane disease.
mbilical arterial and venous catheters (UVC) were placed and his
linical status rapidly deteriorated. Due to refractory hypoxemia,
dministration of high-frequency ventilation and nitric oxide was
ttempted without clinical response. Metabolic acidosis and hypo-
ension ensued and high-dose dopamine and prostaglandin were
nitiated. An echocardiogram was obtained and demonstrated se-
ere biventricular dysfunction. The left atrium appeared small and
he pulmonary veins were not visualized. The patient was trans-
erred to this hospital for further evaluation and care.
Upon arrival to this institution the infant was profoundly hy-
oxemic (peripheral saturation 44%), acidotic, and hemodynami-
ally labile, with evidence of early end-organ dysfunction. He was
mmediately cannulated for veno-arterial extracorporeal mem-
rane oxygenation (ECMO) from the right neck. Repeat echocar-
iography after stabilization on ECMO failed to demonstrate the
ulmonary veins and he was brought to the cardiac catheterization
aboratory for anatomic assessment.
At cardiac catheterization arterial and venous access was ob-
ained from the right femoral vessels. Hemodynamic evaluation
evealed systemic pulmonary artery (PA) pressures despite full
CMO support and evidence of good left ventricular contractility.
ngiography demonstrated total anomalous pulmonary venous
onnection, with near complete infradiaphragmatic drainage (Fig-
re 1, a). The majority of pulmonary venous return occurred
hrough a single large descending vein that terminated in a venous
onfluence within the liver before draining to the inferior vena
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The Journal of Thoracava via the ductus venosus. The previously placed UVC had
ntered the pulmonary venous confluence and descending vein and
as obstructing pulmonary venous return. The UVC was ex-
hanged over a wire for a standard sheath and PA pressures
ecreased slightly. Further evaluation revealed that the descending
ein was obstructed at the crux of the diaphragm and the ductus
enosus was small, compounding the obstruction (Figure 1, b).
remounted stents were placed across both the descending vein
nd ductus venosus and greatly improved pulmonary venous return
Figure 1, c).
Over the course of the next several days the patient’s hemody-
amic status stabilized and there was return of end-organ function.
iuresis was obtained and ionotropic support was weaned. He was
ecannulated from ECMO support on his 8th day of life, 5 days
fter his catheterization. He was taken to the operative suite where
e underwent primary sutureless repair of his total anomalous
ulmonary venous connection (TAPVC) and ligation of a small
scending vertical vein. His postoperative course was uncompli-
ated. He returned to the catheterization laboratory prior to dis-
harge for closure of the stent within the ductus venosus, an
ffective portal-caval shunt, but this was found occluded. He was
ischarged on his 43rd day of life in excellent condition. Five
onths following his surgical repair the patient is feeding and
rowing. Echocardiography demonstrates unobstructed pulmonary
enous drainage and normal right ventricular pressures.
iscussion
otal anomalous pulmonary vascular return is an anatomically
eterogenous entity. The anomaly frequently is categorized as
ither supra- or infradiaphragmatic, with pulmonary venous
bstruction being more common in the latter group.1 Histologic
xamination of the pulmonary venous pathway in patients with
nfradiaphragmatic TAPVC suggests that obstruction may re-
ult from either external compression or by intrinsic vessel
tenosis.2 Obstructed TAPVC is one the classic surgical emer-
encies. Other than ECMO support, there is no good palliative
ption besides emergency surgical repair, which often requires
eep hypothermic circulatory arrest (DHCA). Thus, neonates
re often taken to the operating room with severe pulmonary
rtery hypertension and pulmonary edema. Disappointing results
ave been reported with attempts to relieve pulmonary venous ob-
truction through catheter-based balloon dilation.3 To our knowl-
dge, stenting of the anomalous venous pathway has not been
eported. In the case presented, ECMO was performed as a life-
aving maneuver prior to establishing the diagnosis. Stenting of the
ertical vein and ductus venosus resulted in sufficient relief of pul-
onary venous obstruction to permit clinical stabilization and decan-ulation from ECMO support in preparation for surgical correction.
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et the time of repair, the child had recovered end-organ function.
HCA was not used. Because the venous confluence was very poorly
eveloped (Fig. 1, a), a primary sutureless technique was utilized.4,5
his has been described as a primary approach for unfavorable anat-
my.4,5 The present case illustrates that neonates can undergo stenting
f the obstructed venous pathway as a temporary measure to allow
nd-organ recovery and semielective repair under more favorable
ircumstances.
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